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March 21, 2002
Mr. Stan Komperda 4
Project Manager -
Dllinois Environmental Protection Agency
Bureau of Land
1021 North Grand Avenue East
Springfield, Dlinois 62794-9276
Re:  Groundwater/Enclosed Space Inhalation Risk Evaluation et bl
Lockformer Site, Lisle, Illinois MMMMM

) 265606
Dear Mr. Komperda:

In response to your recent comments, Parsons is pleased to provide thc fbllowmg
summary of our evaluation of the inhalation risk posed by groundwater contzunmg dissolved
concentrations of trichloroethene (TCE) in the vicinity of the Lockformer site in Lisle, Iilinois.

SUMMARY OF ANALYSIS

Parsons performed inbalation risk evaluation using the ASTM 1739-95 Risk-Based
Corrective Action standard, Section X2.5, Ground Water — Inhalation of Enclosed-Space
(Indoor) Vapors. This methodology was used to estimate the inhalation risk in the basement
of a theoretical private residence located directly above a groundwater plume of TCE in a
subsurface lithology consistent with that of the Lockformer site in Lisle, Ilinois.
Attachment A includes the relevant pages from the ASTM standard that were used in
evaluating this risk. Attachment B contains the specific work sheets developed by Parsons,
which include all of the assumed input parameters used in this evaluation and the referenced
source for each parameter.

A detailed descniption of the calculation methodology is included below. I summary,
the ASTM analysis indicates that at the maximum concentrations at which TCE has been
detected in a private well in the vicinity of the Lockformer site (~20 ppb), the contribution to
inhalation cancer risk is less than 1 x 10, Specifically, our analysis was performed using
three assumed groundwater concentrations for TCE: 10 parts per billion (ppb), 50 ppb, and
1,000 ppb (or 1 part per million, ppm). The table below shows the resulting inhalation cancer
risk posed by each of these assumed concentrations:

TCE Concentration (ug/l) | Inhalation Cancer Risk
10 203x10" | RECEIVED
50 1.02 x 10° MAR 275 2002
1,000 2.03 x 107 IEPA
Environmental Policy & Sclence
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LIMITATIONS OF ANALYTICAL METHODOLOGY 4

Having supplied the results of our analysis above, we feel it is also impomant to point
out the significant limitations of the analytical method described in the ASTM standard. A
quick perusal of the attached worksheets shows the significant number of assumptions that
need to be made in order to complete this analysis. The geometry of the lithology, the depth at
which the TCE plume is traveling laterally, and the specific geometry of the foundation cracks
through which TCE vapors are assumed to enter the indoor space all factor significantly into
the results of this analysis; none of these input parameters to the analytical model are known
with any degree of certainty for the Lockformer site.

For reasons explained in more detail in the following section, the analysis is particularly
sensitive to the thickness of the capillary fringe layer, or in the particular ease of the
Lockformer site, to the thickness of uncontaminated water that may exist above the horizon at
which the TCE plume may be traveling laterally in bedrock. (This sensitivity is related to the
fact that any thickness of uncontaminated groundwater will significantly inhibit the diffusion
of TCE in an upward direction). An illustration of this model sensitivity is shown in the table
below. Three different thicknesses of an uncontaminated, inhibiting groundwater layer were
assumed. The corresponding TCE source concentration related to an inhalation risk of 10
was then calculated. As shown by the table below; the thickness of this groundwater layer is
roughly proportional to the source TCE concentration corresponding to a risk level of 10™.

Assumed Thickness of TCE Concentration
Inhibiting Groundwater Corresponding to 10
Layer (ft) Inhalation Risk (ug/l) |
1 10.6
5 492 N
10 97.5

Because the inhalation risk level varies so significantly with the variation of the
inhibiting groundwater layer (an unknown parameter at the Lockformer site), it is important to
view the results of our analysis through the context of this limitation. Still, the variation i‘g
risk level varies primarily in a conservative manner; i.e., the risk level is likely less than 10°
in the vicinity of the Lockformer site, given all of the currently available information.

DETAILED DISCUSSION OF ANALYSIS

The chemical characteristics of TCE used in the analysis were obtained frgm Part 742,
Tlinois Administrative Code. Most of remaining input parameters were obtained directly
from the ASTM standard. The inhalation cancer slope factor for TCE was provided by the

[EPA.
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The site-specific parameters used in the calculations are depth to groundwagr, thickness
of the capillary fringe layer, and the thickness of the vadose zone. In our analysis, the air and
water volumetric content of the pore space within the capillary fringe layer were-modified to

reflect the most likely transport mechanisms of the TCE plume at the Lockformer site.

Figure 1 in Attachment A shows modeling assumptions regarding the definition of
depth to groundwater, thickness of the capillary fringe, and the thickness of the vadose zone.
It is assumed in this model that the constant source of dissolved contamination is already
present at the top of the water table and that no diffusion transport is needed for contamination
to reach the top of groundwater table from this constant source.

Transport charactenistics through soil and the capillary fringe zone depend on the
thickness of the zone, the air and water volumetric content of the pore space within the zone,
and the compound diffusivity through air and water. The effective diffusion cogfficient is a
measure for the combined effect of these factors. The air diffusivity coefficient for TCE is
several orders of magnitude higher than the corresponding water diffusivity.coefficient.

For that reason, the effective diffusion through the capillary fringe zone (containing .-
mostly water) is significantly lower than the effective diffusion coefficient for the vadose zone
(containing mostly air). The resulting overall effective diffusion coefficient (calculated for the
entire zone over which diffusion takes place) depends most significantly on the thickness of
the layer with the smallest diffusion coefficient (the capillary fringe layer). Accordingly, the
thickness of this capillary fringe layer is a much more significant input parameter than the
thickness of the vadose zone through which the TCE must diffuse.

For the purposes of this analysis, Parsons assumed that the TCE plume has traveled
laterally through a network of bedrock fractures to the off-site residential neighborhood, and
that at least some of the groundwater in the saturated zone above the bedrock (and beneath the
private residences) has not been affected (as would be the case if the release of TCE had
originated from directly above). This conclusion has yet to be proven with actual Qata, but is a
reasonable assumption given the likely transport mechanisms of the off-site TCE plume.

The attached evaluation assumes that the constant source of dissolved contamination in
bedrock is approximately 5 feet below the groundwater surface. Based on currently available
data, this is a conservative assumption (i.e., the thickness of uncontaminated groundwater may
be more than 5 feet). Parsons treated this 5-foot layer as a capillary fringe layer by adjusting
the volumetric content of soil vapor for this layer to zero to reflect the fact that the entire 5-

foot thickness is completely saturated with water.

SUMMARY OF ANALYSIS

Overall, our analysis of the available data using the best available models leads us to
conclude that TCE groundwater concentrations above 50 ppb at the_éLockformer site could
potentially contribute to an inhalation cancer risk greater than 1 x 107 however, the h!ghcst
groundwater TCE concentration actually observed in the vicinity of the Lockformer site is less
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than this level (~20 ppb). It should also be noted that the limitations of the, calculation
methodology should not be ignored; the results of this analysis are very sensitive t0 changes in
input parameters, and our conclusion should only be viewed as a preliminary conelusion based
upon the available data. The only way to confidently and quantifiably determine the
inhalation risk in the private residences would be through a systematic and empirical air
sampling program in the vicinity of the Lockformer site.

We appreciate the opportunity to provide you with this analysis. Please call
Mr. Sasa Jazic at any time if you have questions related to this letter, or should require any

other additional assistance.

SJ/RF:ko

enclosures

cc: Stan Black, [EPA
Maggie Carson, [EPA
Tracy Hurley, IEPA
Michelle Ryan, IJEPA
Kendra Pohn, AGO
Howard Chinn, AGO
File: 739542

Sincerely, .
PARSONS CORPORATION —

o o

Project Engineer

Sz

% 7~/
Richard M/ Frendt, P.E.

Technical Director
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ATTACHMENT A
ASTM 1739-95
Ground Water - Inhalation of Enclosed-Space (Indoer) Vapors
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®Y rons and parameters used to prepare the example look-up
© Tabie X2.1. The basis for each of these equations is discussed

I in X2.2 through X2.10.

“ X2.2 Air—Inhalation of Vapors (Outdoors/Indoors)—In
‘this case chemical intake results from the inhalation of
Y It is assumed that vapor concentrations remain
. copstant over the duration of exposure, and all inhaled
3.’ chemicals are absorbed. Equations appearing in Tables X2.2
. ‘and X2.3 for estimating RBSLs for vapor concentrations in
the breathing zone follow guidance given in Ref (26). Should
the calculated RBSL exceed the saturated vapor concentra-
tion for any individual component, “>P,," is entered in the
table 1o indicate that the selected risk level or hazard
quotient cannot be reached or exceeded for that compound

b € 1739

and the specified exposure scenario.

X2.3 Ground Water—Ingestion of Ground Water—in this
case chemical intake results from ingestion of ground water.
Itis assumed that the dissolved hydrocarbon concentrations
remain constant over the duration of exposure. Equations
appearing in Tables X2.2 and X2.3 for estimating RBSLs for
drinking water concentrations follow guidance given in Ref
(26) for ingestion of chemigals in dripking water. Should the
calcqlated RBSL exceed the pure cdmponent solubility for
any individual component, “>S™ is entered in the table to
indicate that the selected risk level or hazard quotient can-
not .be reached or exceeded for that compound and the
specified exposure scenario (unless free-phase product is
mixed with the ingested water).

TAME X2.2 Equetions Used 1o Develop Example Tier 1 Risk-Based Screening Level (RBSLs) Appearing in “Look-Up” Table X2.1—

;-' . Carcinagenic Effects*
oy Nota—See Tables X2.4 through X2.7 for definition of parameters.
AL o anwar,xxsgxlo'E .
9 haletion# fest,, [2-]- ™
; o [ﬂl’d] SF, xR, x EF x ED T f :
= — = — — .
mg m:NxAT.xm%
a8
Qround water  ingestion (potabie ground water sLpply onky) m'[t«,o]- T RTT
. — e — e
]
Aest, [——
snciosed-space (ndoor) vapor inhelation® m.[—"-!-]- [W]x1o~ﬂ : oy
LH0 [ A )
O o
amblent {outdoor) vapcr inhalstion® Rest, v e *W";
) 1
m n -
[W]
TR x BW x AT, x 385 ~T*
iIngestion of soll, inhaistion of vapors and yoars

pertioulates, and dermal contact®

EKED[(s‘,xlO“EXW.,xW,-Q-SAxuxWJ)+($ﬁ"ﬂ¢"(w"-"'VF-”]
m .

-

For si~iicigl and excavated sols {0 10 1 m)

.
Subeurtece s01°  amblant (outdoor) vepor inhalstion® nss:..[;"-:;]- WE“]“NE
- y9
%0I¢  enclosed space (ndocr) vapor inhalation® nas:..[%]-m;.[:“]xwﬂg
g -
019 lsaching 0 ground water? mu[k’-%]-m_:_’[:'":'i

I Nots that b RBSL vaises shoud be compared with thermodynamic partiioning fmits, such &3 s0RbRy levels, meximum vapor concentrations, and 30 forth. i 8 RBS
=y "Wmmm“unmm‘:nmmnmmmuuwummmamuumwum
- scenerio,

B2 Screening levais or thess mecia based on other considarations (for example, sesthesc, leveis, environmental resource protection, and 80 forth) can b
Wit these equetions by subetiiuting Dhe seiacied Larget level for RESL,, or RBSL,, appearing in these equations.

Squations are besed on Ref (26).

Simply define the “cross-madia partitioning faciors,” VF, snd LF .
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TABLE X2.4 Exposurs Psrameters Appearing in Tehias X2.2 and X2.3
Parameters Definitions, Units LW} Commercial/industria)
AT, aversging time for carcinogens, yeers 70 yours 70 yoursA '
AT, sveraging time for noncantinogens, yeers 30 years 25 yoars4
8w scult body walght, kg 70 kg 70 kg4
ED axposurs durztion, years 0 yeans 25 yoarsA
&F exposure frequency, days/ysens 350 days/year 250 deyn/years
Rony sol Ingestion rate, mg/day 100 mg/dey 50 mo/dey+
R-ndoor  dally indoor inhalation rats, m*/day 15 m¥/dey 20 mi/day*
iR,,-outdoor  dally cutdoor inhaistion rate, m®/dey 20 m¥dey 20-#‘
R, dally water ingestion rels, L /dey 2 Ljday 1 Lisay4
Lf,, leaching factor, (g/L-HyONimg/Ag-sall—ses Table X2.5 chemicel-epecifc chemicat-specific
' sofl %0 gidn adherence facior, mg/om® 05 05y
AAF, carmed refative sbeorpiion factor, volsiliss/PAHS 0.800.05 05/0.08¢
RAF, orsl relative abeorpiion factor 1.0 1.0
RBSL, risk-based ecresning level for madis I, mg/kg-eok, mgA-+,0. or chemicel, macie-, and exposure chamical-, media-, end exposire
| ha/miak Toute-spechc routs-specitic

g, ::ummmmamay chamical-speciic charmiosl-apacific

e chvonic relerence dose, mg/kg-day chamical-specific chamical-epecific
8A skin surface ares, om®faey 3160 31604
g, :r:aummmw,mm-' chamical-speciic chemicel-epecific

. cancer siope fector, (mg/icg-dey) ™" chamicai-specific chemical-specific
™O tarpet hazard quotient for individusl constitluents, uniiess 1.0 10
TR iarget excess Individual Netime cancer risk, unitiess for exampie, 10—4 or 10— for example, 10~ or 10-*
VF, volatiization factor, (mg/mP-ainAmg/kg-ecl) or (mg/m-sirimg/ chemical- ond madia-specific chemicsl- and media-specific

L-+,0)—see Tabie X2.5

A See Ref (27)

# See Ref (28) S )
surface through the capillary fringe, vadose zone, and foundation

X2.4.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and

X2.4.2.5 Steady well-mixed atmospheric dispersion of the
emanating vapors within the breathing zone as modeled by a
“box model” for air dispersion.

X2.4.3 Should the calculated RBSL, cxceed the pure
componeat solubility for any individual component, “>S" is
entered in the table to indicate that the selected risk level or
hazard quotient cannot be resched or exceeded for that
compound and the specified exposure scenario.

X2.5 Ground Water—Inhalation of Enclosed-Space (In-
door) Vapors:

X2.5.1 In this case chemical intake results from the
inhalation of vapors in enclosed spaces. The chemical vapo™
originate from dissolved hydrocarbons in ground watcr
located some distance below ground surface. Here the goal is
10 determine the dissolved hydrocarbon RBSL that corre-
sponds to the target RBSL for vapors in the breathing z: ¢,
as given in Tables X2.2 and X2.3. If the selected target vapor
concentration is some value other than the RBSL r
inhalation (that is, odor threshold or ecological criterion),
this value can be substituted for the RBSL,, parameter
appearing in the equations given in Tables X2.2 and X2.3.

X2.5.2 A conceptual model for the transport of chemicals
from ground water to indoor air is depicted in Fig. X2.2. For
simplicity, the relationship between enclosed-space air and
dissolved ground water conceutrations is represented in
Tables X2.2 and X2.3 by the “volatilization factor™ VF..,,
{(mg/m-air)/(mg/L-H,0)] defined in Table X2.5. 1t is based
on the following sssumptions:

X2.5.2.1 A constant dissolved chemical conceatration in
ground water,

X2.5.2.2 Equilibrium partitioning between dissolved
chemicals in ground water and chemical vapors at the
ground water table,

X2.5.2.3 Steady-state vapor- and liquid-phase diffusion

25

cracks, .

X2.5.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and -

X2.5.2.5 Steady, well-mixed atmospheric dispersion of
the emanating vapors within the enclosed space, where the
convective transport into the building through foundation
cracks or openings is negligible in comparison with diffusive
transport.

X2.5.3 Should the calculated RBSL, exceed the pure
component solubility for any individual component, “>S" is
mtaedinth_ohbbtoindiutethatthesdectedﬁsklevelor

compound and the specified exposure scenario.

X2.6 Surficial Solls—Ingestion, Dermal Contact, and
Vapor and Particulate Inhalation:

X2.6.1 [n this case it is assumed that chemical intake
results from & combination of infhke routes, including:
ingestion, dermal absorption, and inhalation of both partic-
ulates and vapors emanating from surficial soil.

X2.6.2 Equations used to estimate intake resulting from
ingestion follow guidance given in Ref (26) for ingestion of
chemicals in soil. For this route, it has been assumed that
surficial soil chemical concentrations and intake rates re-
main constant over the exposure duration.

X2.6.3 Equations used to estimate intake resulting from
dermal sbsorption follow guidance given in Ref (26) for
dermal contact with chemicals in soil. For this route, it has
been assumed that surficial soil chemical concentrations and
absorption rates remain constant over the exposure duration.

X2.6.4 Equations used to estimate intake resulting from
the inhalation of particulates follow guidance given in Ref
(26) for inhalation of airborne chemicals. For this route, it
has been assumed that surficial soil chemical concentrations,
intake rates, and atmospheric particuiate concentrations
remain constant over the exposure durstion.

X2.6.5 Equations used to estimate intake resulting from

+A:9T 866T1-82-9NY
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the inhalation of airbome chemicals resulting from the
volatilization of chemicals from surficial soils follow guid-
ance given in Ref (26) for inhalation of airborne chemicals.

X2.6.6 A conceptual model for the volatilization of chem-
icals from surficial soils to outdoor air is depicted in Fig.
X2.3. For simplicity, the rclationship between outdoor air
and surficial soil concentrations is represented in Tables

X2.2 and X2.3 by the “volatilization factor™ VF,,
[(mg/m>-air)/(mg/kg-soil)] defined in Table X2.5. Itis based
on the following assumptions:

X2.6.6.1 Uniformly distributed chemical throughout the
depth 0-—d (cm) below ground surface,

X2.6.6.2 Linear equilibrium partitioning within the soil
matrix between sorbed, dissolved, and vapor phases, where

TABLE X2.5 Volatiization Factors (VF,), Leaching Facwr (LF,, ), snd Effective Diffusion Codﬁddll o)

Symbol Cross-Media Route for Definition) —————T— ;;: = —
Ve  Ground water — anciosed-apecs vapons V""%] [__@_] { ] 10 g ¥
(D tes/Larment

——T—

Vs  Ground water — amblent (outdoor) vapors VF“IMM|"’FIJJ-1 m
wog

xw’—'

VFe

VF oo Surficial solls — amblent air (vapors) or.

(mgAmiai))  2W,, ‘/—_W_ x 10° ok
(mg/g-eoh) Ud‘.r g + Kopy + Hig)r mg

VFe

(rgrray | Wod KD L ever i oot
mapgech| Uudar | mRg

anw,'

vF, Surficial solls — amblent air (perticulates)

m«nl U.J.. m'g

[maimiabh Hoy o The,

Vo Subeurtacs s0i8 — amblent air

WJ (e 4,.*.'.“&(1* -Uc) ""'9

"/Ll
v [ ] (o_+t,.,+m_] T,
Ve  Subsuriecs 8ol —+ enciossd-apace vapors | . DJ'IL. —m'.g
R ﬁﬂ-wf*a
LF,., Subsurtace solls — Qround water l‘-.fkd.”'-l('*u 9
W/ <4
ax 10808
o ENective diffusion cosfiicient in sol based on vapor-phass oy |— a—'—”—+o-¢--a— . Y{'K“
conosniretion ]
182 .
0.  Efective dMusion cosfiiclant through foundetion cracks D&.m D"-——- H—T N
1 R=
0% ENeciive dftusion costficlant through capiery fringe Dgr'-—.-"]-oﬂg+ '—‘-? kt
D ENfective dilusion cosficlent between ground water snd o-[""‘] m_n,)[o- o8 1a KW\
M e
- L
7l Sol concentration at which dissoived pore-water and c-[———]-—-x[m +4,, +Kkp) % 10° 9
vapor ghases become saturated
4 568 Ref (29). _
* Ses Ret (30).
< See Mef (31).
2 82389 On Mass belance
T See Ret (32).
# See Ref (23).
26
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reting Example Tier 1 RBSLs

<;AN.E X2.6 Soil, Building, Surface, and Subsurface Parameters Used In Gene ﬁ
; -

Perameters Definitions, Units ~~ Rasidentiel ) Gommercielfindustrial
z. fower depth of surficiel sol Zone, om 100 Qe 100 gm

diflusion cosfiicient in air, ami/s chemical-gpecific chemical-specific
(7 ol difiusion cosficient In water, /s chemical-gpecific
ER enciosed-epace air sxchangs rate, L/s 0.00014 ' 0.00023 g
lo fracson of arganic carbon in sal, g-C/g-sol 0.0t 0.01
H hervy’s law constant, (om*-H,OMcm-ain chemicsl-specifc '
[ thickneas of capllary kings, om Som m
n, thickness of vadoss zone, om 26om 25 om
;t.. clmmv:d m::nm,o - x

sorplion /oC chemical-apecifc

k, sol-water sorplion cosflicient, fop X Mgy foe X Koq
[N onciosed-apace volsmeAnSiration ared retio, om 200 em 300 em
Loo  OnCioned-apace foundation or well thicknass, om 1Sem 1S om
Low depth ©0 ground water = h,,, + A, om 300 om 300 on
Le dapth to subaurtace eoll SOUTeS, OM 100 om 100 om
P, pericuiais emission rete, gfemie 8.9 x 10-'« 89 x 10~
s pure component schiblity in water, mg/l.+,0 chemicah-epecific chemica-apecific
U mmwmmhmmm omfs 225 emfa 225 omys
Upw ground weter Darcy velocity, crmyyser 2500 cmyyesr 2500 cmyyear
w mumuwnm or ground water flow dirsction, cm 1500 em 1500 em
b ambient alr mixing zone height, om 200 om 200 cm
.- ground water mixing zone thickness, cm 200 em 200 am
) aresd fraction of cracks In foundations/walls, cm-cracks/cm®-total arsa 0.01 cmicracks/em®-total sree 0.01 cmtcracksfomi-total area
Yo  vORIMSUIC air cONtent in capliary fringe solis, cm®-alrjom?-sol 0.038 om3-girfom3-soll 0.38 em3-air,
Sorees  vORSTOWIC sir cONtent In foundation/wal cracks, cm2-alrfom? total volume 0.26 omairfem? total volume " 026 dntakrfom? total vBiume
[ volumetric alr contant in vadose zone sols, cm®-airjom3-e0d 0.26 om®-airfem.eol Q.26 awlairjom.eol
" total soll porosity, om?fem-sci 0.38 om¥fom®-s0l 033 em3fom-eot
Suoee vORNTEIC water content in Capliary iringe salis, aan,O/cnI-col 0.342 cm™ O fcm-a0l 0.342 om0 fem3-soi
fogeas  VORIMOWIC water content in foundation/wal cracis, omi-HeOjom? total volume  0.12 am™4,0/cm® total volume 0.12 om-H,Ofcm? 1otaf volume
| volumelric water content in vadose zone solls, emiH,0/om%-eol 0.12 omH,Ofcrmeok 0.12 om¥-H,0fcm%- 30t
(% soll ik density, g-ecl/jcrni-gol 1.7 g/om? 1.7 gfomn?
r averaging me for vapor Sux, § 788 x 1083 TO8 x 100 s -

the partitioning is a function of constant chemical- and
soil-specific parameters,

X2.6.6.3 Diffusion through the vadose zone,

X2.6.6.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and

X2.6.6.5 Steady well-mixed atmospheric dispersion of the
emanating vapors within the breathing zone as modeled by a
“box model” for air dispersion.

X2.6.7 In the event that the timc-averaged flux exceeds
that which would occur if all chemica initially present in the
surficial soil zone volatilized during the exposure period,

then the volatilization factor is determined from a mass
balance assuming that all chemical initially present in the
surficial s0il zone volatilizes during the exposure period.
X2.7 Subsurface Soils—Inkalation of Qutdoor Vapors:
X2.7.1 In this casé chemical intake is a result of inhala-
tion of outdoor vapors which originate from hydrocarbons
contained in subsurface soils located some distance below
ground surface. Here the goal is to determine the RBSL for
subsurface soils that corresponds to the target RBSL for
ousdoor vapors in the breathing zone, as given in X2.2. If the
selected target vapor concenmﬁotz is some value other than

TABLE X2.7 Chemicst-Specific Properties Used in the Dervation Example Tier 1 RBSLs

Chemicel CAS Number M., ginal H, LHON o D™, amifs 0™, an'fs foglke). Likg togiK,) Likg
Benzene 71432 784 0.224 0.0834 11 % 1084 144 2134
Taksene 108-08-3 924 0.204 0.0864 9.4 10-¢0 2134 2884
Syt benzene 100414 1064 0.524 0.0784 85 x 10-%° 1.984 3434
Mixed xylenss 1330-20.7 1064 0294 00720 8.5 x 10-%° 2384 3284

1284 0.0494 0.072° 2.4 x 10744 2414 3284
Nephthelene 91-203
Berzo(ipyrens 503248 . 252¢ 5.4 x 10-4° 0.080° 5.8 x 1040 5.504 5.96°
Chesrical CAS Number SF,. kg-dayjmg &§F,, kg-deyfmg 80,, mg/kg-day AD, mg/g-day
7 0.029” 0.023" ... ..
Ethyl benzene 100414 01”7 022
Mixad xylenes 1330-20-7 20/ 2.0
Naphihaisris 91-203 es e 0.0049 0.0045
Berao(ajpyrene 50328 73" 8.4 ...
A Sge Ref (34). X
# See Rel (36).
© See Ref (7)-
© Diffusion cosficient calcutated using the method of Fuller, Schettier, and Giddings, from Ref (11).

& Caiutated from K, /K,, comalation: IogiKy) = 0.937 log(K,.} - - 0.008, from Ref (11).

” See Ref (2).
9 See Ref (3).
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the RBSL for inhalation (that is, odor threshold or ecological
criterion), this value can be substituted for the RBSL,,
parameter appearing in the equations given in Tables X2.2
and X2.3.

X2.7.2 A conceptual model for the transport of chemicals
from subsurface soils to ambient air is depicted in Fig. X2.4.
For simplicity, the relationship between outdoor air and soil
concentrations is represented in Tables X2.2 and X2.3 by the
“volatilization factor,” VF,,,., [(mg/m>-air)/(kg-soil)], de-
ﬁned in Table X2.5. It is based on the following assump-
tions:

};2.7.2. | A constant chemical concentration in subsurface
30i

X2.7.2.2 Linear equilibrium partitioning within the soil
matnix between sorbed, dissolved, and vapor phases, where
the partitioning is a function of constant chemical- and
soil-specific parameters,

X2.7.2.3 Steady-state vapor- and liquid-phase diffusion
through the vadose zone to ground surface,

X2.7.2.4 No loss of chemical as it diffuses towards ground
surface (that is, no biodegradation), and

X2.7.2.5 Steady well-mixed atmospheric dispersion of the
emanating vapors within the breathing zone as modeled by a
“box model™ for air dispersion.

X2.7.3 Should the caiculated RBSL, exceed the value for
which the equilibrated vapor and dissolved pore-water
phases become saturated, C,™ [mg/kg-s0il) (sec Table X2.5
for calculation of this value), “RES" is entered in the table to
indicate that the selected risk level or hazard quotient cannot
be reached or exceeded for that compound and the specified
exposure scenario (even if free-phase product or precipitate is
present in the soil).

X2.8 Subsurface Soils—Inhalation of Enclosed-Space (In-
door) Vapors:

X2.8.1 In this case chemical intake is a result of inhala-
tion of enclosed-space vapors which originate from hydrocar-
bons contained in subsurface soils located some distance
below ground surface. Here the goal is to determine the
RBSL for subsurface soils that corresponds to the target
RBSL for indoor vapors, as given in Tables X2.2 and X2.3.
If the selected target vapor concentration is some value other
than the RBSL for inhalation (that is, odor threshold or

G, X2.1

Volatiization from Ground Water to Ambient Air

#ir exchange

RBSL,, parameter appeanng in
Tables X2.2 and X2.3.

X2.8.2 A conceptual model for the transport of chemicals
from subsurface soils to enclosed spaces is depicted in Fig.
X2.5. For sunphcxty. the rehuonshxp between indoor air and
soil concentrations is represented in Tables X2.2 and X2.3
by the “volatilization facter,” VF,,,, [(mg/m>-air)/(kg-soil)},
defined in Table X2.5. It is based on the following assump-
tions:

X2.8.2.1 A constant chemical concentration in subsurface
soils,

%X2.8.2.2 Linear equilibrium partitioning within the soil
matrix between sorbed, dissolved, and vapor phases, where
the partitioning is a function of counstant chemical- and
soil-specific parameters,

X2.8.2.3 Steady-state vapor- and liquid-phase diffusion
through the vadose zone and foundation cracks,

X2.8.2.4 No loss of chemical as it di towards ground
surface (that is, no biodegradation), an:

X2.8.2.5 Well-mixed atmospheric dispersion of the ema-
nating vapors within the enclosed space.

X2.3.3 Shoukd the calculated RBSL, exceed the value
C,™ [mg/kg-soil] for which the equilibrated vapor and
dissolved pore-water phases become saturated (see Table
X2.5 for calculation of this value), “RES” is entered in the
table to indicate that the selected risk level or hazard

Uy  ceveveesrmsveseronssonenernsesinnnn, X
— breathing : b
— sone : 6lh'
—

il w .

FIG. X2.3 Volatlization {rom Surficial Solls
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CALCULATION OF SITE-SPECIFIC GROUNDWATER SCREENING LEVEL
FOR ENCLOSED-SPACE VAPORS PROTECTION

Private Residence

Vicinity of Lockformer Facility

Liste, Niinols

Chemical Compound: Trichloroethylene

She Speciiic Parameter

ASTM Standerd E 1730-95

Table E, Detault Physicst/Chemical Paramsters, Part 742, June 1908
Value provided by the IEPA

Vaius calcuisted by previous squation

Scenario-Specific Parameters
Parswneter Vadue Unite. _ Devcription” - Sourcs |
Scenario Reskiential - Scenario Type -
™ 1808 uniiess Tamet Cancer Risk
8w 70 () Adull Sody Weight ASTM
ATc 70 (yeers) Avaraging Time ke Carcinogens ASTM
IRair-indoor 15 {mddd) Delly indoar inhsistion Rele ASTM
EF 380 {dhm) Exposure Frequency — ASTM
ED 0 (y") Exposure Durstion -__ 5 ASTM
N
Parsmeter Valup Unils - . jL" r Source
Compound -
SF _IEPA_ |
[T TACO
Dair TACO .-
Dwater TACO
Pacameter — Source |
] ASTM
ER ASTM
_Lgw 3
Lb ASTM
Lorack ASTM
heap 8
hy 1373 _{om) Thiclmess of Vadose Zone )
fws 0.12 {unitess) Vohumairic Water Content in Visdoss Zone Solls | _ASTM _ |
nes _028 _{uniiess) Volumetric Air Consent in Vadoss Zons Solls ASTM
n 0.58 {unidess) Total Sol ASTM
rweap 0.3 _(uniiess) Volumetric Water Cortent in Cepllery Fringe Sole _ 8
necsp 0 {uniiess) Volumetric Al Content in Capliery Frings Solts S
rwerack 0.12 _{unidess) Valumetsic Water Content tn Foundation'Well Cracks ASTM
ocreck 028 Lurptarg) Vokumaic A Contant in FourgpfonWel Crachs |
8
ASTM
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CALCULATION OF SITE-SPECIFIC GROUNDWATER SCREENING LEVEL
FOR ENCLOSED-SPACE VAPORS PROTECTION

17:97

Private Residence
Vicinity of Lockformer Facility
Lisle, Winols
|
Chemical Compound: Trichlorosthyiene -
CALCULATED PARAMETERS
Effactive Difusion Coefficient in Soll Based an Vapor-Phase Concentration (Ds-eff)
| __input Parametens Value Units Deseripion Sourve
Dair 007 (cm2le) Oifusion Coeficient In Al TACO
Owaler 9.10E-08 (cm2h) Difusion Coefficient In Water TACO
H 0.422 (uniiess) __Henry's Law constent TACO
s 012 (unilless) Volumetric Weter Content in Vadoes Zons Solls ASTM
nes 028 (uniiees) Volumeisic Alr Content in Vadose Zone Sols ASTM
S i 2z ¥
n 0.38 uniiess) Total Soll Poroslty . ASTM
Calculeted Parameter Value Units - Osecription _ Source
Deett s1€5 jomdie) __Efiective Oifusion Coofientin 800 N
Btfective Diflusion Coeflicient through Foundetion Cracks (Doreck-eff) B
Pesemetors Volus Unils - 1 : i Source
Deir a.078 formdve) DWsion Cosficient In Ar TACO
Dwaler §.100000000E-08 {om2fe) Diusion Cosficlent In Waster TACO |
H 0.422 {unitiess) Mensy's Law constent TACO
wcrack 0.12 {uniiass) __Volurmstric Water Content In FoundafiorvWull Cracks ARTM
nacrack 0.28 {uniiess) Volumetric Air Content in Foundation/Wall Cracks ASTM
n 0.3 _(unkinee) _Yotu So Porosly' ASTM
. Dcteck oW S.16803 i) —EffegPve Dtiivelon Cosfcient thwough foyndetfon Craeks | -
Efective Diifusion Cosfficient thraugh Capllary Fringe (Dcap-eff)
Dair 0.079 {om2/s) _Ofusion Cosfficient In Alr TACO
Dwater 9.108-08 {cm2s) Oifiusion Cosiiclent in Water TACO
H 0422 {uniless) Law congtant - TACO
mweap 038 (urimess) Volumetric Wetar Contert In Caplary Fringe Sols s
necsp 0 _ {uniiess) Valumatric Air Content in Caplary Frings Solls ]
n 038 _{unkiess) Totsl 8ol Poroslty ASTM
] Calculated Parameter Value Unie -~ | Oescription ;: _Source |
8 Shs Spacific Parameter
ASTM ASTM Standerd E 173995
TACO Table E, Defsuk Physica/Chemicsl Pacametars, Part 742, June 1088
IEPA Value provided by the IEPA
Eq Valua caiculstad by previous equstion
Page 2
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CALCULATION OF SITE-SPECIFIC GROUNDWATER SCREENING LEVEL

FOR ENCLOSED-SPACE VAPORS PROTECTION
Private Residernce

Vicinity of Lockformer Facility
Lisle, Minois

Chemical Compound: Trichloroethylene

Bage 3

—v .Y

CALCULATED PARAMETERS
Effective Diffusion Coeflicient between Groundwater and Boll Surtace (Dws-eff) |
| inpet Perameters Vatwe [ unis Description T Source _}
| hcap 1824 L em) Thickness of Capllary Fringe s __|
_ w 13726 T em) Thickness of Vadoss Zone s
Ocep-off S5.84E-08 {em2/e) - Effeciive O!fusion Coefiicient through Capliary Fringe Eq.
Ds-eff 8.14E-03 {emds) i Efective Diflusion Coefficient in Soll Eq.
Calculated Parameter Vaiwe | Unis Desoription s = Source
Dwa-eft S00E08 | (omly) Diffusion Eg.
Groundwater - Enclosed Space Vapors Volalilization Factor (VPwesp)
H 0422 {uniliees) Henry's Law constent TACO -
Dwa-oft 5.00E08 {amate) Effective Dillusion Cosfiicient betwean Groundweter and Soll Surface 8q.
Lgw 1523 (em) 10 Groundwater 8
ER 0.00014 (1) Al Rate ASTM
Lb 200 fem} Enclosed-Spece Volume/infltration Ares Refio ASTM
| Ocracieft 0.14E-03 _ _(cmom) Effactive Dtfusion Cosfficient Foundstion Cracks | €. |
Lorack 18 (cm) Enciosed-Space Foundetion or Wall Thicknees ASTM
nl 0.01 {uniiess} Arsal Fraction of Cracks in ASTM
‘ VPwesp §.778.84 |_(mpimIMimpi) | Qroundwater - Enclosed Space Vapors Volatillzsiion Factor | Eq__ |
Risk-Based Scresning Level for inhalstion (RBSLai)
Input Perameters Value Units Desoriplion = Sowroe |
™ 1E-08 uniless Tarpet Cenoer Risk ASTM™
w 7 __Og) Aduk Body Welght ASTM
ATc a) (yoors) Aversging Time for Cercinogens AST™
Rair-indoor 15 (mid) Dally Indoor inheiafion Rate ASTM
EF %0 (o) Exposure Frequency ASTM
30 (yr) Exposure Duration ASTM
4l 0.4 (mgegrd}-1 inhalstion Cancer Slape Facior IEPA
Caiculnted Parameter | Vale Units Description Source
REStalr | 284082 |  (ugws) Risk-Basad Lovei for Eg.
s Ske Spacific Parameter
ASTM ASTM Standerd € 1739-95
TACO Table E, Default Physica/Chemical Pacametars, Part 742, June 1998
IEPA Value provided by the IEPA
€q Value calcylated by previous equation
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CALCULATION OF SITE-SPECIFIC GROUNDWATER SCREENING LEVEL
FOR ENCLOSED-SPACE VAPORS PROTECTION

Private Residencs
Vicinity of Lockformer Facility
Lisle, Hilinols

Chemical Compound: Trichlorosthylene —

CALCULATED PARAMETERS
Rish-Rased Screening Lavel for Enciosed-Space Vapar nheletion (RESLW)

_ingut Parsmeers Valwe [T Description __ Sowrce
RBSLsir 2.84E-02 (ugim3) Rigk-Based Scraening Lavel for Inhaletion Eq.
VFwesp S.7TED4 Eq.

Caiculated Parsmetar Vale Source |

8 Site Specific Parameter
ASTM ASTM Standerd E 1739-05
TACO Tabie €, Defautt Physicsi’Chemical Parameters, Part 742, June 1698 -
EPA Value provided by the IEPA .
Eq Velue caiculated by previous equetion
Page 4
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